The food habits of juvenile Lates calcarifer in the Shibsha river were investigated by examining the gastro-intestine contents of 720 specimens collected from June, 2010 to July, 2011. The major component of the diet was teleosts were dominant (32.40%) found in the stomach of Lates calcarifer. The next major food group were macro-crustacean (22.65%), followed by zooplankton (17.16%), algae (10.40%) and insects (9.89%). Monthly fluctuations were also witnessed in the percentage occurrence of stomachs with different degrees of fullness. It is evident that higher percentage of fullness of the stomach was recorded in pre-monsoon due to pre-spawning fattening process. Higher percentage of emptiness of the stomach was recorded in monsoon, due to starvation during breeding seasons. It is also observed that the percentage of stomach fullness was higher in summer than the percentage in winter in juvenile L. calcarifer..
Introduction
Barramundi (Lates calcarifer,Bloch) is a brakishwater fish and commonly known as "Cock-up sea perch". It is locally called as "Vetki" in Bangladesh. L. calcarifer is a commercial important euryhaline fish of Indian sub-continent and it grows to comparatively large size with delicate, flovoured flesh and commands high price in the markets (Das, 2000) . Lates calcarifer are valuable both as recreational and commercial fish, with a high, fairly stable price (Luna, 2008) . It has become a vulnerable in marine species due to over exploitation (Cheung et. al.,2005) . It is available in seas and estuaries of India, Ceylon and Bangladesh to throughout most of northern part of Eastern Indian Ocean, western central pacific area and south ward to northern coasts of Australia, also westward to Karachi (Fishcher et al., 1974) . Some other reports stated the evidence of L. calcarifer in Bangladesh (Rahman, 1989) , India (Kapoor et al., 2002) , Pakistan (Bianchi, 1985) , Myanmar (Hla Win, 1987) , Sri-lanka (Pethiyagoda, 1991) , Thailand (Yadav, 1999) and East Africa (Kungvankij et al., 1986) have been found.
L. calcarifer is a diadromous species (Kungvankij et al., 1986) , inhabiting rivers before returning to the estuaries to spawn. Small adult Barramundi inhabit the upper reaches of rivers (Allen et al., 2002) . Some Our Nature (2012) 10: 119-127 common habitats of L. calcerifer are the Bay of Bengal, commonly found in estuaries of Barishal, Patuakhali and Khulna of the south-western coastal region of Bangladesh (Rahman, 1989) .
Few previous studies like Mookerjee et al. (1946 ), Menon (1948 , Dunstan (1959) , De (1971) , Davis (1985) , Tacon et al. (1991) , Kailasam et. al., (2002) and Patnaik et al. (2011) studied food and feeding habit of Lates calcarifer around the world. This study provides an important baseline study on the seasonal variation in food composition and feeding activity of this commercially important fish at small adult stage from the south-west coastal waters of Bangladesh. The results of the study would be an effective tool for fishery biologists, managers and conservationists to initiate early management strategies and regulations for the sustainable conservation of the remaining stocks of these economically important species in the Shibsha and the Rupsha river ecosystem. Moreover, information on the on the seasonal variation in food composition and feeding activity for small adult L. calcerifer from the southwestern coastal region of Bangladesh are clearing lacking from literature and data bases. Therefore, the results of this study provide invaluable information for the online database, as well as providing an important baseline for future studies within the Shibsha and the Rupsha River and surrounding ecosystems such as rivers from the Mangroove ecosystem of the Sunderbans of Bangladesh.
Materials and methods

Study site
Specimens of L. calcarifer were obtained from different sites ( Figure 1 ) from the Rupsha and the Shibsha river, near Khulna of the south western coastal region by commercial gill net or triangular net or cast net. Both the rivers are believed to be an important spawning and feeding ground for marine fish species of south-western coastal region of Bangladesh. L. calcarifer specimens were collected monthly from the sampling sites during day time (11:00-17:00 hours) from June, 2010 to July,2011 by means of traditional gill nets. Specimens were preserved in 10% buffered formalin, packed in wooden boxes and transported to the laboratory.
Data analysis
A total of 720 fish measuring 25.4-40.1 cm total length (TL) were examined. Total length (TL) and Alimentary canal length (ACL) was measured with a slide caliper to the nearest 0.01 cm and the standard length in cm were recorded. Fish were opened and the degree of stomach fullness was assessed according to the subjective scale described by Gravimetric method (Hynes,1950 and Pillay, 1954) . The data were then used to calculate the monthly Fullness Index (FI). The gut was then excised, weighed (g) together with its contents and preserved in 70% alcohol. Subsequently, stomach contents were suspended in water in Petri dishes and undigested prey were identified to the possible taxon using the identification keys of Smith (1977) , Todd and Laverack (1991) and Needham & Needham (1962) . The contribution of each food type to the diet and the frequency of occurrence were determined according to Hynes (1950) . The proportion of total prey items contributed by each prey group for the entire year was determined according to the numerical method (Bowen, 1985) . 
Results
The proportion of total food items contributed to each items for the entire year ( Figure 2) The highest percentage (14.5%) of algae was detected in the month of December and the lowest percentage (5.9%) was found in April (Table 1 and Figure 3 ). The highest percentage (26.9%) of zooplankton was detected in the month of July and the lowest percentage (10.5%) was found in April. The highest percentage (26.5%) of macro-crustacean was detected in the month of September and the lowest percentage (16.5%) was found in July. The highest percentage (16.5%) of insect was detected in the month of April and the lowest percentage (6.25%) was found in December. The highest percentage (40.5%) of teleosts was detected in the month of May and the lowest percentage (29.5%) was found in July.
Monthly fluctuations were also witnessed in the percentage occurrence of stomachs with different degrees of fullness. It is evident that higher percentage of fullness of the stomach was recorded in premonsoon due to pre-spawning fattening process. Higher percentage of emptiness of the stomach was recorded in monsoon, due to starvation during breeding seasons. The highest number of full stomachs (richly fed and moderately fed) were found in the premonsoon period (February to May) where the lowest number of full stomachs (richly fed and moderately fed) were found in monsoon period (July and August, Figure-4 ). The highest number of empty stomachs (empty and poorly fed) were found in the monsoon period (July and August) where the lowest number of empty stomachs (empty and poorly fed) were found in premonsoon period (February to April, Figure  4 ). From the study, it is also observed that the percentage of stomach fullness was higher in summer than the percentage in winter in juvenile L. calcarifer because both the growth and metabolism rate are positively related to the increasing temperature (Figure 4) . Full stomachs were commonly occurred from November to February. ¾ full stomachs were mostly observed in March to May. ½ full stomachs were found in most sampled Lates calcarifer in May and July, where 1/3 and ¼ full stomachs were found in June and July. ¼ full stomachs were available in L. calcarifer averagely almost in April to July, where empty stomachs were observed averagely throughout the year except October and December in L. calcarifer.
Discussion
In present study, the food composition of juvenile L. calcerifer, breeding season (monsoon season) and seasonal fluctuation (summer and winter) has an effect on stomach contents such as variation of food items. For this reason, the stomach consists of significant percentage teleosts, macrocrustacean, zooplanktons, insects and algae. Analysis of monthly variations in stomach fullness indicated that feeding intensity fluctuated throughout the year. This maximum number of empty stomachs was observed during winter and a minimum number observed during summer. On the other hand, most of the richly and moderately fed stomach is observed in Lates calcerifer during pre-monsoon periods and most of the poorly fed stomach is observed in Lates calcerifer during monsoon periods. These finding can be compared to several previous studies on the food and feeding habits of Bass groups. 2%) . Gammarids constituted the highest numeric percentage (70.7%). The feeding habits of Barred sand bass (Purulubrax nebulifer) are described by Roberts et al. (1984) where the study showed that Bass of intermediate size (240-320 mm SL) contained the species found in both large and small fish. Seasonal changes in feeding have been observed in the kelp bass (Purulubrux cluthrutus; Quast 1968) and barred sand bass (P. nebulifir; Love and Ebeling 1978) . Fujita et al.(1988) studied the food and feeding habit of juvenile (12.3-20.0cm total length) Temperate bass Lateolabrax latus and Lateolabrax japonicus in Shimanto Estuary in Japan. He showed that copepoda (65.0%) and cladocera (33.4%) are the dominant groups of foods in Lateolabrax japonicus. On the other side, copepoda(70.3%) and fish larvae (20.0%) are the dominant groups of foods in Lateolabrax latus. Katunzi et al.(2006) observed spatial and seasonal patterns in the feeding habits of juvenile Lates niloticus in the Mwanza gulf of lake Victoria. In his study it is observed that, at a size of 3-4 cm Nile perch shifted from cyclopoids to calanoids. Kishe-Machumu e. al (2012) showed that shrimp (Caridina nilotica) and haplochromine cichlids were the most common prey types in Lates niloticus. Other studies on Largemouth bass fry (Micropterus salmoides) proved that feed mainly on micro-crustaceans and small insects, juveniles consume mostly insects and small fish, and adults feed primarily on fish and crayfish (Carlander, 1977 and Stuber et al., 1982) .
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